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50 U L L
 highway Vehicle A (VW Jetta).
 urban (LA) | 15-35 times higher

- rural-up/downhill + than the FTP standard
urban (San Diego)

I Route 5: urban (San Francisco) .
'FTP-75 (Chassis Dynamometer) Vehicle B (VW Passat) .

wex m 5w Tier2-Bin5 Standard 5-18 times higher than
FTP standard

]

FTP-75

Vehicle C (BMW X5}
generally at or below
the FTP standard

X

Average NO emissions as deviation ratio

- NO, std. FTP-75: 0.044 g/km

Vehicle C
(SCR) (SCR)

ory test

Vehicle A
(VW Jetta):

Source: Motwww heloct org/use-amissiong-testing-Haht-duty-diasal-vahicles-us
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= Whole vehicle type-approvals, vehicles on the market in 2014 [EEA]

oProduction, 2014 [ACEA]
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Article 5

Requirements and tests

1. The manufacturer shall equip vehicles so that the compo-
nents likely to affect emissions are designed, constructed and
assembled so as to enable the vehicle, in mmmi use, to comply
with this Regulation and its implementing measures.

2. The use of defeat devices that reduce the effectiveness of
emission control systems shall be prohibited. The prohibition
shall not apply where:

() the need for the device is justified in terms of protecting the
engine against damage or accident and for safe operation of
the vehicle;

{by the device does not function beyond the requirements of

engine starting:

{c} the conditions are substantally included in the wst proce-
dures for verifying evaporative emissions and average
tailpipe emissions.
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« Speed profile of the vehic
« Steering wheel position

* Timer
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Cold starts at 75°F and 20°F with hot restarts
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Length = 594 sec. Distance = 3.6 miles Average Speed = 21.7 mph Max Speed = 54.8 mph

Max Accel Rate = 5.1 mph/sec
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Time (sec.)

700

HWFEC

Designed to account for effects of air conditioning
under hot ambient conditions (95°F, full sun load)
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CONTACTUR  SHAR

Bosch reaches $328m settlement in
VW emissions scandal

Enforcement

Enforcement Home

Enforcement Basics

Alr Endforcement

Water Enforcement

Waste, Chemical and
Cleanup Enforcement

{Washington, DC ~ January 10, 2019} - The Department of Justice, the Enwviro
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daimler says diesel probes could |
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Bosch bas agreed to pay $a27.5m to resolve allegations in the U8

B Syaf

that it played a slgnificant vole in Volkewagen's diesel emizsions

seangdal.

FRANWFURT (Reuters) - Daimler on Wednesday reiterated that receny steps by
United States authorities to investigate diesel emissions pollation and so-called

auxiliary emission comtrel devices could lead 1o significant penalties and vehicie

recalls,
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Artemis urban REDC

10 WILTC Remote sensing

Acceleration (km/h/s)

O 50 HOl¢ N 50 100
Speed (km/h)
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Introduces indept

European Council, Council of the European Union, “Approval and market surveillance
for cars,” March 2018.
Retrieved from http:///www.consilium.europa.eu/en/policies/type-approval-for-cars/
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Determination of real-world emissions from passenger vehicles using remote sensing data
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50% Road load determination

Chassis dynamometer testing

Othay g:}a‘i?ﬁmaiésg
40% -

§
§
H
H
3
i
H
H
H
§
§
§
H
H
3
H
H
§
H

30% -

Divergence ‘real-world’ vs. official CO,
n
2
=

10%

0%

2002 2010 2014 2020
NEDC NEDC NEDC @ NEDC

ED_006561_00001282-00024



e L2

1)
|

e -
ons b

7y

Soodon

—
g

afthi

ng type-approva

—
ey

L

“
4 =

laboratory tests

c5/51

folg

I
Bhd e
et W4

2016 tests conducted
by Germany’s Ministry
for Transport (BMV

Us
oot ergil

3ihed

@ it

srigtnst test

o3RG A

e Basmnog s

G vpanpds BoY A

8 VENEES MA

0 GRS Bl

115 el iy

WE VRIS JAA

oy wapey D

LT OEE 3 sepatiny

S5 DR MR

e uy iy

8 oy hy

% 3 o3 & % @
P & o & & £
] o] for] [ 5 ]
oy % 25 Eid e

$RAGE UDISRALS T 100 DUE 0 UBtsy g

ED_006561_00001282-00025




ED_006561_00001282-00026



1)
7 f Japan: 10-15 mode

» Japan: JCO8

Wow
be o G
153 o ‘QQ/{}
N . EU: NEDC
”5:3 :",a
=8 . U.S: CAFE
o 30% {For ULE. roguliations)
G
et 20
w - s
2 g ................
Wy L e
02
o g 10%
0z

I
}gg @

0%
. LLE ERPA fabel values
ffor LLE, consumaers
o ancd basis for real-
=% world adjustment in

reguistionsd

F001 2002 2003 2004 2005 20046 2007 zZo0g 2009 2010 201 2012 2013 2004
Build vear / Model vear / Fleel vear / Test vear
Figure 2. Divergence betwesn real-world and manufacturers’ type-approval CO, ermission values for China,
Eurooe, Japan, and the United States,

ED_006561_00001282-00027



historioa! devalopment €0 -» fulurs soenario

oy el
50% 49% Road load determination

Chassis dynamometer testing

Other paramelers
40% -

~31%
30% -

Divergence ‘real-world’ vs. official CO,
n
2
=

10% -

H
§
¥
¥
3
8
H
3
3
§
§
§
§
¥
3
¥
£
13
3
§
§
§
§
¥
¥
3
£
£
H
§
§
§
§
¥
¥
3
§
£
H
H
§
§
§
¥
¥
3
§
£
H
H
§
§
§
§
¥
3
H
£
13
H
§
§
§
3
3
¥
Rt

0% : -
" 2002 2010 2014 | 2020 2020 2025 2025
NEDC NEDC NEDC @ NEDC WLTP WLTP RDE’
RDE” = comprehensive in-use conformity and on-road testing scheme 28

ED_006561_00001282-00028



Average new oar 00, emission level in gfim)

1440
%WEJE“@
. e
NEDOC ~1.13 419 gfiam
190 Y 25
F +phaas-i
[y provision
Y
%
100 L
a0
~ 7585 ghm
B fargebrange of BB-78 ghm (NEDD)
sugyesisd by the Burapsan Parliament
=0 wansinted to WLTP without Sexibilities and lonphnles
44
24
g
2010 2015 2020 2025 2030

ED_006561_00001282-00029



air pollutant CO, and
emissions fuel consumption
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200 Next generation of
vehicles in the EU will
have to meet more
stringent CO, standards
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EPA/CARB continue to improve an excellent program:
« Strong legal authority
« Extensive guidance and strong enforcement

» Test cycles cover wide range of operating and
ambient conditions

- Unlimited ability to investigate defeat devices

EU has weak legal authority and enforcement, thus
(appropriately) focusing on methods to improve:

- RDE will reduce range of defeat device operation
+  Remote sensing requirements would further improve

+  WLTP will reduce CO, loopholes
«  Applying RDE to CO, would further improve
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